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10 20 30 40 50 60 

GAGGGCTGCA GG AATTCGAT GATCCCCCAG CTTGAAGTTC CTATTCCGAA GTTCCTATTC 

70 80 90 100 110 120 

TCTAGAAAGT ATAGGAACTT CAAGCTGGGC TGCAGGAATT CGATTCGAGC AGTGTGGTTT 

130 140 150 160 : 170 ' 180 

TGCAAGAGGA AGCAAAAAGC CTCTCCACCC AGGCCTGGAA TGTTTCCACC CAATGTCGAG 

190 200 210 220 230 240 

CAGTGTGGTT TTGCAAGAGG AAGC AAAAAG CCTCTCCACC CAGGCCTGGA ATGTTTCCAC 

250 260 270 280 290 . 300 

CCAATGTCGA GCAAACCCCG CCCAGCGTCT TGTCATTGGC GAATTCGAAC ACGC AGATGC 

310 320 330 340 350 3 60 

AGTCGGGGCG GCGCGGTCCC AGGTCCACTT GGCATATTAA GGTGACGCGT GTGGCCTCGA 

370 380 390 400 410 420 

AC ACCGAGCG . ACCCTGC AGC CAATATGGGA TCGGCCATTG AACAAGATGG ATTGCACGCA 

430 440 450 460- 47 0\ ; . 480 

GGTTCTCCGG CCGCTTGGGT GG AG AGGCTA TTCGGCTATG ACTGGGCACA AC AG AC AATC 

490 500 510 520 530 ' / 540 

GGCTGCTCTG ATGCCGCCGT GTTCCGGCTG TCAGCGCAGG GGCGCCCGGT TCTTTTTGTC 

550 560 570 580 590/ 600 

AAGACCGACC TGTCCGGTGC CCTGAATGAA CTCCAAGACG AGGCAGCGCG GCTATCGTGG 

610 620 630 640 650 660 

■CTGGCCACGA .CGGGCGTTCC TTGCGCAGCT GTGCTCGACG TTGTCACTGA AGCGGGAAGG 

670 680 690 700 710 720 

GACTGGCTGC TATTGGGCGA AGTGCCGGGG CAGGATCTCC TGTCATCTCA CCTTGCTCCT 

730 740 750 760 770 780 

GCCGAGAAAG TATCCATCAT GGCTGATGCA ATGCGGCGGC TGCATACGCT TGATCCGGCT 

790 800 810 820 830 840 

ACCTGCCCAT TCGACCACCA AGCGAAACAT CGCATCGAGC GAGCACGTAC TCGGATGGAA 

850 860 870 880 890 900 

GCCGGTCTTG TCGATC AGG A TGATCTGGAC GAAGAGCATC AGGGGCTCGC GCCAGCCGAA 

910 920 930 940 950 v 960 

CTGTTCGCCA GGCTCAAGGC GCGGATGCCC GACGGCGAGG ATCTCGTCGT GACCCATGGC 

970 980 990 1000 1010 . 1020 

GATGCCTGCT TGCCGAATAT CATGGTGGAA AATGGCCGCT TTTCTGGATT CATCGACTGT 

1030 1040 1050 1060 1070 1080 

GGCCGGC TGG GTGTGGCGGA CCGCTATCAG GACATAGCGT TGGCTACCCG TGATATTGCT 

1090- 1100 1110 1120 1130 1140 

GAAGAGCTTG GCGGCGAATG GGCTGACCGC TTCCTCGTGC TTTACGGTAT CGCCGCTCCC 



FIG. 16 A 
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1150 1160 • 1170 . 1180 1190 1200 

GATTCGCAGC GCATCGCCTT CTATCGCCTT CTTGACGAGT TCTTCTGAGG GGATCGGCAA 

.1210 1220 1230 1240 1250 1260 

TAAAAAGACA GAATAAAACG CACGGGTGTT GGGCGTTTGT TCGGATCATC AAGCTTGAAG 

1270 1280 1290 1300 1310 1320 

TTCCTATTCC GAAGTTCCTA TTCTCTAGAA AGTATAGGAA CTTCAAGCTT ATCG ATGAGT 

\- 1330 1340 1350 1360 1370 1380 
AGATCTTGAT CGATACCGTC . . ... ->-. . 



Linker sequences : 0-28 
FRT : 29-104 

Polyoma virus enhancer repeats : 105-249 

Herpes Simplex Virus Tyrosine Kinase promoter : 250-385 

Neomycin phosphotransferase coding region : 385- 1 1 88 

Herpes Simplex Virus Tyrosine Kinase PolyA signal : 1 189-1249 

FRT : 1250-1310 

Linker sequences : 1 3 1 1 - 1 340 



FIG. 16B 
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| | Exon 9 of aGT 
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FRT recombination site 
Bacterial origin of replication 
Amp resistance gene 



FIG. 17 
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5.5kb galT PRODUCT 




5.5 kb KO PRODUCT 



1 . CBAC TEMPLATE; WILD TYPE PRIMERS 

2. 7C2 TEMPLATE; WILD TYPE PRIMERS 

3. CBAC TEMPLATE; KO. PRIMERS 

4. 7C2 TEMPLATE; KO PRIMERS . 

FIG. 20 
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+ /- 4/+ ' •-/-: ■ 
— L L 1 I 1 
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i) Ferrochelatase, FC-F/R 



M, Marker SPP-I 
C, MQW control 
K, KIDNEY 
H, HEART 
L, LIVER 

FIG. 24a 



709 bp 



+/- 4/+ 
l -' 1 ( 

M K H L K H L 



M ' K H L 



ii) a-l,3-GT cDNA spike 
+ 7F/9R2 primers 

FI G. 24 b 




6l9bp 



M C K H L K H L M K H L 



iii) rx-1,3-CT 
7F/9R2 primers 

F I G. 24c 




6 I 9 bp 
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MOUSE 19 
MOUSE 20 
MOUSE 2 I 



% HUMAN SERUM 



MOUSE I 9: WILD TYPE; MOUSE 20: HETEROZYGOTC Gal KO; MOUSE 21: 

HOMOZYGOUS Gal KO 



FIG. 25 
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T-LIF SEQUENCE - Murine . 

CTGACACCTTTCGCTTTCCTCTTGCGTGTCCGCCTGCGACCTTTCCCCACCCC 
GGCCTCTTTCCTGGTTGCACCACTTCCTCTCATTCCAAAGGATTGTGCGCTTA 
CTGCTGCTGGTTCTGCACTGGAAACACGGGGCAGGGAGCCCTCTTCC.CATCAC 
CGCTGTAAATGCCACCTGTGCCATACGCCACCCATGCCACGGCAACCTC ■ . 





Met 
ATG 


Asn 
AAC 


Gin 
CAG 


He 

atc 


iys 

AAG 


Asn 
AAT 


Gin 
CAA 


Leu 
CTG 


Ala Gin Leu Asn Gly 
GCA CAG CTC AAT GGC 


Ser 
agp 


Ala 

RPP 


Asn 

AAT 

MM 1 


Ala. 

GCT 


Leu 
PTP 

O 1 o 


Phe 

TTf 

1 I o 


He 
ATT 


Ser 
TCC 

1 OVj 


Tyr 
TAT 


Tyr Thr Ala Gin Gly 
TAC ACA GCT CAA GGX 


Glu 

HAH 


Pro 


Phe 

TTT 

1 1 1 


Pro 

CCC 
ooo 


Asn 

AAP 


Asn 
AAP 

MTAO 


Val 

GTG 


Glu 
GAA 


Lys 
AAG 


Leu Cys Ala Pro Asn 
CTA TGT GCG CCT AAC 


Met 


Thr 

APA 

MOM 


Asp 
HAP 


Phe 

TTf 

1 I o 


Pro 

rrA 

OOM 


Ser 

TPT 

1 O 1 


Phe 

TTf 

1 l O 


His 
CAT 


Gly 
GGC 

\_J vJ 


Asn Gly Thr Glu Lys' 
AAC GGG ACA GAG AAG 


Thr 

AfT 

MOO 


Lys 

AAG 


Leu 
TTG 


Val 
GTG 


Glu 
GAG 


Leu 
CTG 


Tyr 
TAT 


Arg 

CGG 


Met 
ATG 


Val Ala Tyr Leu Ser 
GTC GCA TAC CTG AGC 


Ala 

GCC 

VJOO 


Ser 
TCC 


Leu 
CTG 


Thr 
ACC 


Asn 
AAT 


He 
ATC 


Thr 
ACC 


Arg 

CGG 


Asp 

GAC 


Gin Lys Val. Leu Asn 
CAG AAG GTC CTG AAC 


Pro 
CCC 


Thr 
ACT 


Ala 
GCC 


Val 
GTG 


Ser 
AGC 


Leu 
CTC 


Gin 
CAG 


Val 
GTC 


Lys 

AAG 


Leu Asn Ala Thr He 
CTC AAT GCT ACT ATA 


Asp 
GAC 


Val 
GTC 


Met 
ATG 


Arg 
AGG 


Gly 
GGC 


Leu 
CTC 


Leu 
CTC 


Ser 
AGC 


Asn 
AAT 


Val Leu Cys Arg Leu 
GTG CTT TGC CGT CTG 


Cys 
TGC 


Asn 
AAC 


Lys 
AAG 


Tyr 
TAC 


Arg 
CGT 


Val 
GTG 


Gly 
GGC 


His 
CAC 


Val 
GTG 


Asp Val Pro Pro Val 
GAT GTG CCA CCT GTC 


Pro 
CCC 


Asp 
GAC 


His 
CAC 


Ser 
TCT 


Asp 
GAC 


Lys 
AAA 


Glu 
GAA 


Ala 

GCC 


Phe 
TTC 


Gin Arg Lys Lys Leu 
CAA AGG AAA. AAG TTG 


Gly 
GGT 


Cys 
TGC 


Gin 
CAG 


Leu 
CTT 


Leu 
CTG. 


Gly 
GGG 


Thr 
ACA 


Tyr 
TAC 


Lys 
AAG 


Gin Val He Ser Val 
CAA GTC ATA AGT GTG 


Val 
GTG 


Val 
GTC 


Gin 
CAG 


Ala 
GCC 


Phe 
TTC 


TAG 


AGAGGAGGTCTTGAATGTACCATGGACTG . . 



FIG. 26 
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HUMAN! T-l TF .SFOIIFNCF 

GACCTTTTGC CTTTTCTCTC TCCTGGTGCA CCATTTCCTC TCCCTCCCTG 50 

- AGCCGGAGTT GTGCGCCTGC TGTTGGTTCT GCACTGGAAA CATGGGGCGG 100 

: . GGAGCCCCCT CCCCATCACC CCTGTCAACG CCACCTGTGC CATACGCCAC 150 



CCATGTCACA ACAACCTC ATG 


AAC 


CAG 


ATC 










•182 


- 








Met 


Asn 


Gin 


He 












AGG 


AGC 


CAA 


CTG 


GCA CAG 


CTC 


AAT 


GGC 


AGT GCC 


AAT 


GCC 


CTC 


227 


Arg 


Ser 


Gin 


Leu 


Ala Gin 


Leu 


Asn 


Gly 


Ser Al a 


Asn 


.Ala 


.Leu 




5 








10 = 








15 










TTT 


ATT 


CTC 


TAT 


TAC ACA 


GCC 


CAG 


GGG 


GAG CCG 


TTC 


CCC 


AAC 


272 

C — / C — 


Phe 


He 


Leu 


Tyr 


Tyr Thr 


Al a 


Gin 


Gl v 


Glu Pro 

U 1 U 1 1 u 


Phe 


Pro 


Asn 






20 








25 








30 








AAC 


CTG 


GAC 


AAG 


CTA TGT 




CCC 


AAC 


GTG ACG 


GAC 


TTC 


CCG 


317 


Asn 


Leu 


Asp 


Lys 


Leu Cys 


Gl v 
u i y 


Prn 


no I 1 


Va 1 Th r 

v U 1 Mil 


no yj 


Php 


Pro 








35 








40 














CCC 


TTC 


CAC 


GCC 


AAC . GGC 


ACG 


GAG 


AAG 


GCC AAG 


CTG 


GTG 


GAG 


362 

JUL 


Pro 


Phe 


His 


Ala 


Asn Gly 


Thr 


GTu 


1 vs 


Ala Lvs 

1 \ 1 KJ. ■ 1 J O 


1 pi j 


Val 

V U 1 


Glu 










50 








55 








60 




CTG 


TAC 


CGC 


ATA 


GTC GTG 


TAC 


CTT 


GGC 


ACC TCC 


CTG 


GGC 


AAC 


407 


Leu 


Tyr 


Arg 


He 


Val Val 


Tvr 


1 PU 


Gl v 

u \ y 


Thr Qpp 

Mil ^ 1 


1 PU 
i_ w 


Gl v 


Asn 












65 








70 










ATC 


ACC 


CGG 


GAC 


CAG AAG 


ATC 


CTC 


AAC 


CCC AGT 


GCC 


CTC 


AGC 


4S? 
" -j i~ 


He 


Thr 


Arg 


Asp 


Gin Lys 


Tip 


1 pii 


Asn 


prn Spr 


Ala 


l Pll 

i_ t; u 


Spr 




75 








80 








■ 85 










CTC 


CAC 


AGC 


AAG 


CTC 'AAC 


GCC 


ACC 


GCC 


GAC ATC 


CTG 


CGA 


GGC 


49 7 


Leu 


His 


Ser 


Lys 


Leu Asn 


Ala 


Thr 


Ala 


Asd He 


Leu 


Ara 


Gl v 






90 






■ 


95 








100 








CTC 


CTT 


AGC 


AAC 


GTG CTG 


TGC 


CGC 

w \_J w 


CTG 


TGC AGC 


AAG 


TAC 


CAC 


542 


Leu 


Leu 


Ser 


Asn 


Val Leu 


Cvs 


Ara 


1 PU 

I— V, \A 


fwc Qpr 




Tvr 
■ y > 


His 








105 








1 1 0 

J. iU 








1 1 S 






GTG 


GGC 


CAT 


GTG 


GAC GTG 


ACC 


TAC 


GGC 


CCT GAC 


ACC 


• TCG 


GGT 


587 


Val 


Gly 


His 


Val 


Asp Val 


Thr 


Tyr 


Gly 


Pro Asp 


Thr 


Ser 


Gly 










120 








125 








130 




AAG 


GAT 


GTC 


TTC 


CAG AAG 


AAG 


AAG 


CTG 


GGC . TGT 


CAA 


CTC 


CTG 


632 


Lys 


Asp 


Val 


Phe 


Gin Lys 


Lys 


Lys 


Leu 


Gly Cys 


Gin 


Leu 


Leu 












135 








140 










GGG 


AAG 


TAT 


AAG 


CAG ATC 


ATC 


GCC 


GTG 


TTG GCC 


CAG 


GCC 


TTC 


677 


Gly 


Lys 


Tyr 


Lys 


Gin He 


He. 


Ala 


Val 


Leu Ala 


Gin 


Ala 


Phe 





145 150 155 

TAG CAGGAGGTCT 722 
*** 



FIG. 27 
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Bam H I Xbal Nael Sacl 



mmmm Dihydrdfolate reductase 3' end 

Adenovirus promoter 

MMMM SV40 origin of replication 
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